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D Convllnver 
Current 

Details 

current feedback 

PB on the front of the 
this is 

7 D HV Doors A 1,7 Monitors series contacts from 

9 D ,8 
10 D Hardware Over CUrrent 

11 D ,10 

D Auto Reset Fail .11 

,12 ,12 

the HV cabinet doors, this 

\/\lI1en automatic overcurrent reset is 
enabled seven are made to 
reset and run, jf a successful run is not 
achieved then this occur 
G503,3=0 
Not used in this 

I 11 1 



14 D Drive 

33 Y Convertor Over CUrrent 

used 

this switch has 8 individula 
any com:Jination for all 

off or SW2/8 on w:11 cause this 
Delta SW2/8::::off , \N e SW2/8=on. 

Not used in this 

Not used in this 

Not used in this 

current feedback 

11 



34 Y 52 Brkr 

38 Y Conv/lnver Over 

41 

43 Y 

44 Y Auto Reset Fail 

and coast t18S been 
because cf a transformer 

pressure rise from 1:204 
at the or the PLC detected that the 
cha:1nel SW2/8 on the 
1/0 boara was in the incorrect state. 
The machine current feedback 
has exceeded the software overcurrent 
level L 12811=1 

The converter and machine 
inverter current are different mere 
than and -L 1 

Both the machine and network 
current feedbacks have exceeded the 
software overcurrent level of 130% 

Either converter or inverter current 
feedback has 
300% of 

When automatic overcurrent reset is 
enabled seven are made to 
reset and run, if a successful run is not 
achieved then this will occur 
G503.3=O 
Not used in this 
SW2 on Ule customer 1/0 board is used 
to determine Delta Of channel 

this switch has 8 individula 
any combination for all 

off or SW2/8 on will cause this 
Delta 
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66 D ILock fitted to the power 
interface board hCls become 
This board is mounted on the rear 
cabinet door 

67 D Fault The water 

The software does not 
match the power interface board and/or 
its confi uration. 
Not used in this 

r.""·,,,~,,,,n the PLC and 

the 

Check serial between 
MCM3150 module and I/O Board. 
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71 0 Mains 

75 D 

76 D Flow Fault 

77 D Motor Stall 

78 D Motor 12T 

81 0 Invertor 

.6 the network 
converter the network 
monitored via a this 
rno.'litored at the Dower interface board 
T8308/1 & 2, this level is belcw 

.7 Tne motor breaker is mcnitored an 
contact connected to 

A2.15, if the breaker opens whilst 
or to close on a start 
then G406.0 will be set on to 

indicate a fault. 
.8 TIle drive has been reqClested to start 

and the motor has failed to rotate 
a feedback than 0.25% 
within W28 

.9 The HV monitorec via d PT 
and connected to the Power interface 
Board TB308/1 & 2. This 

10 
and connected to the Power interface 
Board T8308/1 & 2. This is scaled 
and will be considered 
than data tabie W3 (1 for 

tirne. The result is 

Curren1 was than 35% and 
was less than 2% for 10 seconds. 

Motor timed overload has this 
is from of current with 
time. The continuous current allowed is 

The power PS 1 has 
detected a loss of 

tVIIO IS 

connected a divider to 
Hle Power interface board T8315, This 

is scaled and if 
than W37 (1 

is 

I 11 



86 D Motor Over Flux 

87 0 Motor Under Flux 

v 

o EXC 480V Low 

90 0 12 Pulse TO REF HI 

91 D 12 Pulse 

92 D 1 

is 
connected a divider to 
the Power interface board T8315, This 

is scaled and will cause a if 
less than feedback W33 

transition 
sensors has 

these sensors are 
monitored via 3 A32.1-3 at 
me III board. 

and 
stator feedback a the Power 
interface board TB315. 
The motor 
less than W23 (1 The V/F ratio and 

are determined from the stator 
feedback a the Power interface 

board TB3i5. 

Stator 
is measured at the power 

interface board T8315, this is fed from a 
divider circuit from the stator 

is monitored 
a PT which is connected int the 

power interface board TB30S/3 & 4, this 
is then scaled and wiil a trip if 

nominal. 
A connection between the Power 
interface board PL301/303 and/or the 
Pulse boards PL 1 and/or the 

board PL 1 is not 
made Check all connections, 

I 11 



94 D 

96 D 

97Y 

98 Y PIB ILock 

99Y Fault 

100 Y PIB .3 

.4 

.5 

is 

is 

is in a LOW state to indicate a 
One of the fitted to the power 
interface has become 
This board is mounted on the rear of the 
cabinet door 
The water 
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.6 

104 Y Motor Breaker .7 

105 Y Fail to Start .8 

106 Y .9 

107 Y .10 

108 Y Flow Fault 11 

Y Motor Stall .12 

110 Y Motor 12T .13 

111 Y 14 

.15 

In order 
converter 

110 Board. 

monitored via a this is 
mO:litored at the power interface 
TB308/1 & 2, this level is below 
The motor breaker is monitored 

contact connected to 
A2.15, jf the breaker opens 

or fails to close on a start 
then G406.0 will be set on 10 

indicate a fault. 
The drive has been to start 
and the motor has failed to rotate 
a feedback than 0,25% 
within VV28 
The 

HV is monitored 
and connected to tile Power 
Board 1 B308/1 & 2. This 
and will be considered 
than data table W31 (1 for 

time. The result of 

1/0 board is 
the 

the IS 

connected divider to 
the Power interface board TB315, This 

is scaled and will cause a if 
than W37 (1 of rated 

I 11 



connected 
Power Interface board TB315, his 

is scaled and will cause a 
than feedback W35 

is 

--·~77----~--~------+--------------------~~~-------------------------~ 114 Y Invertor Low V 

115 Y 

18 Y Motor Over Flux 

1 9 Y Motor Under Flux 

120 Y Motor Over V 

121 Y EXC 480V Low 

122 Y 12 Pulse 

123 Y 12 Pulse 

Not used in this 
An invalid transition 
from the motor sensors has 
been these sensors are 
monitored via 3 A32. -3 at 

Iii board. 

The motor 
less than W23 (1 

are determined from the stator 
feedback a the Power interface 

board T8315. 
than 

Stator 

is monitored 
a PT which is nected int the 

power interface board T8308/3 & 4, this 
is Ulen scaled and will a if 
less than 85%. 

11 



value of 2V 
nominal. 

demand of 

A connection between the Power 
interface board Pl3011303 and/or the 

boards PL 1 and/or 
Distribution board PL 1 is 
made, Check all connections, 
A connection between the Power 
interface board PL301/3Q3 and/or the 
Pulse boards PL 1 and/or 
Distribution board PL 1 is not 

1/0 borad 

is 

are 
the two screws 
this can be done 

up and 

this is fed from the 
'''''''''Torn controller CSC CSA which 
is connected to 1 

I 11 



132 D 

133 D 

136 D Machine 

137 D Ground Fault 

140 0 Exc Under Current 

141 D Pulse 

.3 

.4 

An invald transition 
from the mo:o" sensors has 
been detected. these sensors are 
mon tored via 3 A32.-3 at 
the III boare. 
The HV is mcnitored via a PT 
and connected to the Power interface 
Board TB308/1 & 2. This is scaied 
and will be cor:sidered low if less than 
data table for 1 

.5 HV is monitored via a PT 

.11 

.12 

and connected to the Power interface 
Board T8308/1 & 2. This 

than data table for 
time. The result this is 

be 
the 

Exciter currer;t feedback is measured 
3 CT's which are connected to the 

power interface board TB312111-1 
This is scaled and has risen to a 
value than W20 (1 . G51.7 
will 0 to zero to indicate this, 
Exciter current feedback measured 

3 CT's which are cor:nected to the 
power interface board TR312/11-14 
This is scaled and has fallen to a 
value less than W20 G51.8 will go 
to a zero to indicate this. 
Pulse boards PAB1 or PAB2 
has detected that the internal power rails 
are not This could be due to a 

bad external power to the unit 
incorrect connection of 

between and power 

11 1 



,..---.------------...,..-------------r~.-_::_-_;_--:__:c_;____;-__:__-_:__--__, 

1470 External Lock Out 

1 

Gate PSU GS1 power for the 
Gale Pulse power modules SA'I-3 and 
r,I1/\1 this PSU is monitored via 

A 1 1 on the I/O this 
is in a LOW state to indicate an 

Not used in this 
Not used in this 
Not used in this 
Not used in th is C\{.oyo,rn 

Not used in th is ~Hc'tc>'." 

Not used in this 

liO board 
open contact 

This contact 
open at 190 
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163 Y 

164 Y Mode 2 

165 Y 

166 Y .5 

167Y Over I 

168 Y Machine Over I 

169 Y Ground Fault 

.9 

.10 

172 Y Exc Current 

these sensors are 
monitored via 3 A32 1-3 at 
the Ifl board. 
The HV is monitored via PT 
and connected to the Power interface 
Board TB308/1 & Ttlis is scaled 
and wi!: be considered low if less than 
data table 

HV is monitored via a PT 
and connected to the Power interface 
Board TB308/1 & 2. This is scaled 
and will be considered 

Exciter current feedback is measured 
3 CT's which are connected to the 

power interface board TB312/11-14. 
This is scaled and has risen to a 

than W20 (1 . G51.7 
will go to zero to indicate this. 
Exciter current feedback is measured 

3 CT's which are connected to the 
power interface board T8312/11.,14. 
This is scaled and has fallen to a 
value less than W20 G51.8 will go 
te a zero to this. 
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173 Y 

174 Y 

175 Y 
176Y 
177 Y 

178 Y 

179 Y External Lock Out 

Gate PSU GS1 power forthe 
Gate Pulse power moduies SA -3 and 
MA1 this PSU is monitored via 

A 1.1 on tile 1/0 
is in a LOVV state to indicate an 

1/0 board 

gone low, 

Not used in this <""~f"'rr 
Not used in this system 
Not used in this <O"'O::fPYr 

Not used in this 
Not used in this 
Not used in this 
Not used in this 
Not used in this 
Not used in this 
Not used in this 
Not used jn this 

has 

I 11 



state within a second 
This fault was detected the 

PLC. Check serial between 
Prosoft MCr,,13150 module and 
I/O Board. 
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211 

for 

for 
more than 2 Hus reflects a 
Motor differential pressure alarm 

PLC 1:2.10 has gone to 
indicate that the 400A 480V transfer 
switch is in the emergency that 
is to say that the 480V 
has been lost. 
The PLC ref 1:8.0 has fallen below 
4mA 

PLC 

220 XFMR Pessure to 

221 XFMR Pressure Alarm 

XFMR Vacuum Alarm 

1:2.6 has gone to 
indicate that the transformer pressure 
relief device has 

to 

reached alarm level 
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Manual 

see drive 

see drive 

see drive 

see drive 

see drive 

see drive 

drive 

for information 

for information 

for information 

for information 

to 

to 

to 
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for information 
for information 
for information 

level 

307TC 

as 
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to current ere as 

FOURIER COMPONENTS OF TRANSIENT RESPONSE to Line 

FOURIER NORMALIZED PHASE NORMALIZED 
COMPONENT COIVIPONENT PI·lASE 

1 6.000E+01 l.OOOH04 I.OOOE+OO -4.359E+Ol O.OOOE+OO 
2 1.200E+OZ ].786E+OO 1.785E·04 1.735E+02 2.17lE+02 , 

1.800E+02 I.966E+Ol 1.966E-03 1.340E+02 1.776E+02 .J 

4 2.400E+02 6.266B-Ol 6.Z64E-05 -1.479E+02 -I.043E+02 
5 3.000E+02 5.I70E.,..OO 5.168E-04 -1.583E+02 -1.l47E+02 
6 3.600E+OZ 6.404E-OI MOlE-OS -1.256E+OI 3.103E+OI 
7 4.200E+02 5.625E+OO S.623E-04 .066E+02 -6.30SE+Ol 
8 4.800E+OZ 7.73SE-OJ 7.732E-05 -1.664E+02 -1.228E+02 
9 5.400E+02 1.938E+Ol 1.937E-03 -9.565E+Ol -5.20SE+OI 
10 6.000E·t02 3.073E+OO 3.072E-04 -1.485E+02 -1.049E+02 
11 6.600E+02 3.165E+02 3.1 64E-Ol -1.648E+02 -1.212E+02 
12 7.200E+02 9.659E+OO 9.656E-04 4.891E+Ol 9.250E+OI 
13 "'1onl)'C'.{\"l 2.854E~-02 2.853E .. 02 5.731E+Ol 1 f\{\If)T). "..., 

I.OVVU'VL !~UV)l!nTV""::' 

14 8.400E+02 3.847E+{}O 3.846£-04 5.363E+01 9.723E+Ol 
15 9.000E+02 1.l38E+Ol 1.137E-03 6.384E+OO 4.998E+Ol 
16 9.600E+02 1,46 1 E+OO 1.460E-04 4.019E+OI 8.379E+Ol 
17 1.020E+03 7.055E+OO 7.0S2E-04 9.346E+Ol L371E+02 
18 1.080E+03 6.600E-O! 6.598E-05 l.029E+02 1.465E+02 
19 L140E+03 6.502E+OO 6.499E-04 1.443E+02 1.879E+02 
20 1.200E+03 9.666E-Ol 9.662E-05 3.S28E+Ol 7.887E+Ol 
21 1.260E-t{l) S.272E+OO S.270E-04 1.166E+02 1.602E+02 
22 1.320E+03 2.30SE+OO 2.30SE-04 3.581E+OI 7.94 lE+O 1 
23 1.380E+03 2.341E+02 2.340E-02 5.246E+OI 9.606E+0l 
24 1.440E+03 1.366E+OO 1.366E-04 -4.06SE+Ol 2.915E+OO 
25 l.500E-r03 2.117E·r02 2.116JE..02 ··9.098E+OI -4.738E+Ol 
26 1.560E+03 4.253E+OO 4.252E-04 8.297E+Ol 1.266E+02 
27 1.620E-t{l3 4.820E+OO 4.818E-04 -6.412E+Ol -2.052E+OI 
28 1. 680E+o3 9.072E-Ol 9.069E-05 -I. 572E+02 -1.136E+02 
29 1.740E"-03 5.638E+00 5.636E-04 -1.679E+01 2.680E+Ol 
30 1.800E+03 5.1 93E-Ol 5.191E-05 -2.069E+OI 2.290E+Ol 
31 1.860E+03 6.434E+OO 6.432E-04 4.372E+Ol 8.732E+OI 
32 1.920E+03 5.680E-OJ 5.678E-05 9.821E+Ol 1,418E+02 
33 1.980E+03 1.760E+Ol 1.760E-03 1.549E+02 1.985E+02 
34 2.040E+03 6.849E-O! 6.846E-05 1.5 I 4E+02 1.950E+02 
35 2.100E+03 1.224E+02 1.223E-02 -8.870E+01 -4.511E+OI 
36 2. 160E+03 4.039E+00 4.037E-04 3.756E+Ol 8.1 15E+OI 
37 2.220E~03 1.136E+02 1.13SE-02 LlOOE+02 1.536E+02 
38 2.280E+03 1.950E+OO 1.949E-04 -LlOOE+02 -6.644E+Ol 
39 2.340E+03 9A54E+OO 9.451E-04 -1.528E+02 -l.OnE+02 
40 2.400E+03 L859E+OO L858E·04 -8.314E+Ol -3.954E+0l 
41 2.460E+03 4.9J3E+DO 4.911E-04 -1.026E+02 -S.90SE+01 
42 2.520E+03 8.087E-OJ 8.084E-05 1.769E+02 2.Z05E+02 
43 2.580E+03 5.507E+OO 5.505E-04 -5.526E+Ol -1.1 66E+Ol 
44 2.640E+03 J.030E+OO L030E-04 -9331E+Ol -4.97lE+0l 
45 2.700E.,.03 3.759E+Ol 3.758E-03 8.900E+OO 5.249E+01 
46 2. 760E+03 5.930B-OI 5.928E-OS -5.732E+Ol -1. 372E+01 
47 2.820E+03 L593E+OI 1.592E-03 1.787E+02 2.223E+02 
48 2.880E+03 1953E+OO 3.951E-04 -1.636E+02 -1.200E+02 
49 2.940E+03 3.71OE+Ol 3.709E·03 ·1.12lE+02 -6.853E+Ol 
50 3.000E+03 3J29E+OO 3327E-04 B.041E+0l 1.240E+02 

TOTAL HARMONIC DISTORTION = 5.60 PERCENT 

Dssue A Volume: 1 
Date 

Author: Sedioril 
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to current ore os 

FOURIER COrvlPONENTS OF TRANSIENT RESPONSE to Line "~I"_~~\ 

FOURIER NORMALIZED PHASE NORMALIZED 
COMPONENT COl\t1PONENT PHASE 

1 6.000E+01 9,550E+03 1.000£+00 ·4.384E+Ol O.OOOE+OO 
2 1.200E+o2 t615F:+OO 1.69lE-04 -9.635E+Ol -5.251E+Ol 
3 1.800E+02 9.898E+OO 1.036E-03 1.259E+02 1.697E+02 
4 2.400E+02 1.829E+OO 1.915E-04 -1.669E+02 ·1.23IE+02 
5 3.000E+02 1.750E+00 1. 833E-04 1.542l:!+02 L980E+02 
6 3.600E+02 8.639E-Ol 9.045E-05 -1.397E+02 -9.590E+01 
7 4.200E+02 3.356E+OO 3,515E-04 1.705E+02 2. 1 43E+02 
8 4.800E+02 1.473E+00 1,542E-04 ·1.065E+02 -6.264E+Ol 
9 5.400E+02 6.106E-01 6.394E-05 -3.274E+OI 1.I10E+Ol 
IO 6.000E+02 4.006E+00 4. 195E-04 ·1.682E+02 -1.244E+02 
11 6.600E+o2 2. 430E+02 2.S44E-02 ·2. I 94E+OI 2. 190E+Ol 
12 7.200E+02 9.027E+00 9.452E-04 3.825E+Ol 8.20%+01 
13 7.800E+02 2.216E+02 2.32JE-02 -1.381E+02 -9.423E+Ol 
14 8.400E+02 3.732E+OO 3.908E·04 7.074E+Ol 1,.1 46E+02 
15 9.000E+02 2.867E+OO 3.002E-04 9.0l5E+OI l.340E·,.02 
16 9.600E+02 1.645E+00 1.722E-04 9.206E+Ol 1.359E+02 
17 1.020E+03 L861E+OO 1.948E-04 -1.241E+02 -8.031E+Ol 
18 1,080E+03 1.IS6E+OO 1.210E-04 6.612E+Ol l.100E+02 
19 1.140E+03 1.260E+00 1.3 19E·04 -1.l14E+02 -6.757E+Ol 
20 1.200E+03 4300E-01 4.502E-05 -1.386E+02 -9.480E+Ol 
21 1.260E+03 1.243E+Ol 1.302E-03 -7.272E+Ol -2.889E+Ol 
22 1.320E+03 3.340E+00 3.498E-04 1.039E+02 1.477E+02 
23 1.380E+03 6.243E+Ol 6.S37E~03 -3.642E+OI 7.413E+00 
24 1.440E+03 6.14lE+00 6.430E·04 8.444E-Ol 4.468E+Ol 
25 1.500E+03 5.587E+01 S.8SOE-03 -1.70lE+{)2 -1.262E+02 
26 1.560E+03 2.891H+OO 3.027E-04 1.460E+02 1. 898E+02 
27 L620E+03 6.233E+OO 6.527E-04 -3.875E+Ol 5.090E+OO 
28 1.680E+03 7.44GE-OJ 7.796E-OS 9.263E+Ol 1.365E+02 
29 1.740E+(}3 1.278E+00 1.338E-04 -4.972E+Ol -5.882E+OO 
30 1.800E+03 4.023E-01 4.213E-05 9.36lE+Ol 1.375E+02 
31 1.860E+03 2.576E+OO 2.697E-04 2.286E+Ol 6.669E+O] 
32 1.920E+03 1.088E+OO L140E-04 1.712E+02 2.150E+02 
33 1.980E+03 5.938E+OO 6.217E-04 -8.443E+0 1 -4.059E+01 
34 2.040E+03 3,502E+00 3.667E-04 5.758E+Ol 1.014E+02 
35 2.]OOE+03 7.037E+01 7.368E-03 -1.407E+02 -9.689E+Ol 
36 2.160E+03 3.590E+00 3.759E-04 -7.231E+01 -2.847E+0l 
37 2.220£+03 8.437E+01 8.835E-03 9.914E+01 1.430E+02 
38 2.280E+03 3.162E+00 3.3I1E-04 1.545£+02 .984E+02 
39 2.340E-I03 4.971E+00 S.205E-04 7.057E+OI 1.144E+02 
40 2.400E+03 1.543E+00 L6ISE-04 -4.805E+Ol -4.214E+00 
41 2,460E+D3 1.999E+00 2J193E-04 1.013E+02 1.452E+02 
42 2.520E+03 8.3S1E-Ol 8.744E-05 -7,46SE+Ol -3.082E+Ol 
43 2.580E+03 2.61IE+OO 2.734E-04 8.182E+Ol L257E+02 
44 2,640E+03 1.052E+OO 1.I02E-04 1.283E+02 1.722£+02 
45 2.700E+03 1.787E+OI 1.871E-03 1.533E+02 1.971E+02 
46 2. 760E+03 3.652E+OO 3.824E-04 -S.8IOE+00 3.803EtOl 
47 2.820£+03 3,473E+Ol 3.636E-03 -1.668E+02 -L230E+02 
48 2.880E+03 4.607E+OO 4.824E-04 .1.347E+02 -9.088E+01 
49 2.940E+03 3.949E+Ol 4.13SE-03 7.097E+01 1. 148E+02 
50 3.000E+03 3,625E+OO 3. 796E-04 8.589E.;.OI 1.297E+02 

TOTAL HARMONIC DISTORTION = 3.79 PERCENT 

Issue A Vclume 

Date 

Author: Sedion 
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FOURIER COMPONENTS OF TRANSIENT RESPONSE 

HARMONIC FOURIER NORMALIZED PHASE 
~O COMPONENT COMPONENT PHASE 

I 6.000E+0] 1.487E+03 1.000E+OO 1.507E+02 O.OOOE+OO 
2 1.200E+02 2.201E+OO ,480E-03 1.321E+02 -1.859E+Ol 
3 1.800E+02 9.280£-01 6.239E-04 1. 1 73E+02 -3.334E+01 
4 2.400E+02 6.767E-Ol 4.550E-04 1.354E+02 -1.526E+Ol 
:5 3.000E+02 5.934£1-01 3.989E-04 1.544E+02 3.721EiOO 
6 3.600E+02 3.653E-01 2.456E-04 1.555E+02 4.806E+00 
7 4.200E+02 5.592E-OI 3. 759E-04 1.379E+02 -1.280E+01 
8 4.800E+02 5.494E-0I 3.694E-04 1.I8lE+02 -3.260E+Ol 
9 5,400£+02 5.539E-Ol 3.724E-04 1.175E+02 ·3.320E+01 
10 6.000E+02 8.689£-01 5.842E-04 8.400E+01 -6.668E+01 

J 6.600E+02 1.037E+02 6.974E-02 -1.407E+OZ -Z.914E+02 
12 7.200E+02 3.038E+00 2.042E-03 -8.1 56E+0I -2.322E+02 
13 7.800E+02 7.803E.,..O] 5.246E-02 1.627E+OZ 1.198E+01 
14 8.400E+02 1.260E+OO 8.47IE-04 -1.258E+Ol -1.633E+02 
u: 9.000E+02 3.209E-0l 2.157E-04 -4.694E+01 -1.976E+02 J.J 

16 9.600E+02 3. 156E-01 2.12ZE-04 -7.51 OE+O I -2.258E·"02 
17 1.020E+03 2.065E-0l 1.388E-04 -9.069E+OI -2.414E·t02 
18 1.080E+03 3.244E-OJ 2.181E-04 -7.982E+01 -2.305E+02 
19 t.140E+03 L949E-Ol 1.310E-04 -6,468E+01 -2. 1 54E+02 
20 1.200Et03 2.778E-Ol 1.868E-04 -6.990E+Ol -2.206E+OZ 
21 1.260E+03 6.1 66E-OJ 4.146E-04 -2.969E+Ol -1.804E+02 
22 1.320E+03 3.76JE-Ol 2.529E-04 -4.92SE+OI -1. 999E+02 
23 J.380E+03 1.532£+01 1.030E-O:Z -1.484E+02 -2.991E+02 
24 1.440E+03 9.240E-Ol 6.212E-04 -1.089E+02 -2.596E+02 
25 1.500E+03 1.032E+Ol 6.939E-03 1.366E+02 -L4J2E+OI 
26 1.560E+03 2.975E-Ol 2.000E-04 7.148E+Ol -7.920E+Ol 
27 1.620E+03 5.799E-O! 3.899E-04 -t.687E+02 -3.193E+02 
28 1.680E+03 2.430B-OJ 1.634E-04 -1.595E+02 -3. lOt E+02 
29 1.740E+03 2.170E-01 1.459E-04 ·L70SE+02 -3.212E+02 
30 L800E+03 1.767E-Ol 1.1 88E-04 -1.622E+02 -3.129E+02 
31 1.860E+03 9.259E-02 6.225E-05 -1.593E+02 ·3.099E+OZ 
32 I, 920E+03 1.899E-O] 1.277E-04 -1.087E+02 -2.593E+02 
33 1.980E+03 1. 960E-O1 1.318E-04 -6.851E+Ol -2. 192E+02 
34 2.040Er03 2.795E-Ol 1.879E-04 -1.l28E+02 -2.635E+02 
35 2.100E+03 9.200E+OO 6.J8SE-03 1.064E+02 -4.432E+OI 
36 2.160E+03 4.079E-Ol 2.742E-04 -1.694E+02 -3.201E+02 
37 2,220E+03 9.295E+00 6.249E-03 3.761E·\ 01 -1. 13 1E+02 
38 2.280E+03 4J23E-OJ 2.772E-04 L024E+02 -4.S29E+Ol 
39 2.340E+03 4.991E-Ol 3.356E-04 4.095E+OI -1.097E+02 
40 2.400E+03 2.3 ISE-Ol 1.558E-04 -1.699E+02 -3.205E+OZ 
41 2,460E+03 Ll78E-OJ 7.92IE-05 -1.582E+02 ·3.089E+02 
42 2.520E+03 1.569E-Ol 1.055E-04 1.749E+02 2.423E+01 
43 2.580E+03 1.542E-01 1.037E-04 -1.497E+02 ·3.004E+02 
44 2.640E+03 1.75GE-OI 1.177E-04 -1.625E+02 -3. 132E+02 
45 2.700E+03 8.880B-01 5.970E·04 -lA70E+02 -2.977E+02 
46 2.760E+03 2.159E-OI .452E-04 -1.634E+02 -3.141E102 
47 2. 820E+03 5.660E+OO 3.80SE-03 9.335E+0l ·S.733E+Ol 
48 2. 880E+03 2.375E-01 1.597E-04 1.309E+02 -1.983E+Ol 
49 2.940E+03 3.870E+00 2.6C2E-03 1.763E+01 -1.331E+02 
50 3.000E+03 2.739E-OI L84!E-04 -1.816E+Ol -1.688E+02 

TOTAL HARJvl0NIC DISTORTION 8.88 PERCENT 

!ssl.iIe 

Cate 

Author: 
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to current are as 

FOURIER COMPONENTS OF TRANSIENT RESPONSE to Line 

FOURIER NORMALIZED PHASE NORMALIZED 
COMPONENT COMPONENT PHASE 

1 6. OOOE+O 1 9.773£+03 1.000E+00 4.391E+01 O.OOOE+OO 
2 1.200E+02 4.066E+OO 4.161E-04 1.649£+02 2.088E+02 
3 1.800E+02 6.878E+OO 7.038£-04 1.165E+02 1.604E+02 
4 2.400E·1-02 2.1 36E+OO 2.185E-04 -1.099E+02 -6.601E+Ol 
5 3.000E+02 4584E+OO 4.691E-04 -9.486E+Ol -5.095E+Ol 
6 3.600E+02 2533E+00 2.592E-04 -8.094E+0 1 -3.703E+Ol 
7 4.200E+02 1.621E+00 1.658E-04 -3.698E+Ol 6.930E+OO 
8 4.800E+02 L736E+00 1.777E-04 2.661E+O] 7.052E+Ol 
9 5.400E+02 1.282E+Ol 1.312E-03 4.926E+0) 9.317E+01 
10 6.000E+02 5.691E-01 5.823E-05 7.538E+Ol 1.193E+02 
11 6.600E+02 2.993E+02 3.062E-02-5.325E401 -9.334E+OO 
12 7.200E+02 5.022E+00 5J39E-04 5.912E+01 1.030E+02 
13 7.800E+02 2.507E+02 2.56SE-Dl ~1.762E+02 -1.323E+02 
14 8.400E+02 3.490E+00 3.571E-04 9.253E<·tOl 1.364E+02 
15 9.000E+02 5.895E+00 6.032E-04 -7.029E+01 -2.638E+Ol 
16 9.600E+02 2.802E+00 2.867E-04 -5.5OOE+01 -1.109E+Ol 
17 1.020E+03 2. 867E+OO 2.933E-04 -5.430E+OI -1.039E+Ol 
IS 1.080E+03 2.079E+OO 2.127E~04 5.971E+OO 4.988E+OI 
19 U40E+03 5.218E+OO 5.339E-04 4.332E+OI 8.723E+01 
20 1.200E~03 3.815E+OO 3.903E-04 3.644E+01 8.036E+Ol 
21 1.260E+03 2.467E+00 2.524E·04 -2.432E+Ol 1.960E+OI 
22 1.320E+03 1.864E+OO 1.90SE-04 1.265E+02 l.704E+02 
23 l.380E+03 1.082E+02 1.10SE-Ol -S.856E+Ol 4.465E+OI 
24 1.440E+03 2.330E+00 2.384E-04 -1.113E ... Ol 3.278E+01 
25 1.500E+03 7.945E+Ol 8.129&-03 1 A07E+02 1.847E+02 
26 1.560E+03 1.148E+-OO 1.174E-04 3.840E+01 8.23 1 E+(H 
27 1.620E+03 1.170E+Ol 1.197E-03 -J.093E+02 -6.540E+OI 
28 1.680E+03 1.393E+OO 1.425E·04 -7.44 1 E+O] -3.050E+01 
29 1.740E+03 2.488E+00 2.546E-04 4.107E+Ol 8.498E+0) 
30 I.800E+03 2.340£+00 2.395E.04 6.841E+01 1.123E+02 
31 L860E+03 2.527E+00 2.586E-04 7.436E+Ol 1.183E+02 
32 1.920E+03 1.159E+00 U86E-04 1.609E+02 2.048E+02 
33 1.980E+03 1.958E+Ol 2.004E-03 -1.6 11 E+02 -1.172E+02 
34 2.040E+03 2.924E+00 2.992E-04 1. 652E+02 2.091E+02 
35 2.100E+03 7.9 19E+0 1 8.103E-03 1.154E+02 1.593E+02 
36 2.160E+03 1.91lE+00 1.956E·04 -1.120E+02 -6.805E+Ol 
37 2.220£+03 7.395E+01 7.567,E-03 -4.7 1 7E+00 3.919E+01 
38 2.280E+03 1.997E+00 2.044E-04 -3.681E+01 7.101E+00 
39 2.340E+03 4.444E+00 4.547E-04 7.505E+01 1.190E+02 
40 2.400E+03 1.451E+00 1.485E-04 2.865E+0I 7,256E+01 
41 2.460E+03 3.438E+00 3.518E-04 4.633E+01 9.024E+01 
42 2.520E+03 1.567E+00 1.603E-04 7.712E+Ol 1.210E+02 
43 2.580E+03 3.751E+OO 3.838E-04 .1.793E+02 -1.354E+02 
44 2.640E+03 3.674E+00 3.760E-04 -1.794E+02 -1.355E+02 
4S 2.700H03 1.523E+Ol 1.558E-03 1.606E+02 2.045E+02 
46 2.760E+03 L558E+OO 1.594E-04 -8.228E+Ol -3.837E+01 
47 2.820E+03 9.405E+0l 9.623E-03 6.463£+01 1.085E+02 
48 2.880E103 1.692E.LOO t.731E-04 -2.541Et-OI 1.850E+01 
49 2.940E+03 6.766E+01 6.924E-03 -5.776E+01 -1.384E+Ol 
50 3.000E+03 4.578E-02 4.685E-06 1.557E+Ol 5.948E+Ol 

TOTAL HARMONIC DISTORTION 4.54 PERCENT 

Issue A Volume: 

Date 

Author Section 
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FOURIER COMPONENTS OF TRANSIENT RESPONSE 

FOURIER NORMALIZHD PHASE 
COMPONENT COMPONENT PHASE 

1 6.000E+Ol 1.650E+03 1,000E+00 1.47&E+02 O.OOOE+OO 
2 .200E+02 2.083E+OO 1.263E·03 1.303E+02 -1.750E+01 
3 L800E+{)2 8.739E-OJ 5.2988-04 1.245E+02 -2.330E+01 
4 2.400E+02 5.983E-Ol 3,627E-04 1.355E ... 02 -1.233E+OI 
5 3.000E+02 4,661E-Ol 2.826E-04 1.568E+02 8.9968+00 
6 3.6008+02 4.0228-01 2.438E-04 1.382E-1-o2 -9.604E+00 
7 4,200E+{)2 3.404E-01 2.064E-04 1.3268+02 -1.524E+0 1 
8 4.800E+02 3.67IE·01 2.2258-04 1.168E+02 -3,097E+01 
9 5.400E+02 7.907E-01 4,794E-04 1.I02E+02 -3.763E+01 
10 6.000E+02 2.893E-01 1.754E-04 7.335E+01 -7.445E+Ol 
11 6.600E+02 ].207E+02 7.314E·02 -1.7]9E+02 -3. 1 97E'1 02 
12 7.200E+02 2.860E+00 1.734E-03 ·8.876E+OI -2.366E+02 
13 7.800E+02 9.092E+01 5.512E-02 1.257E+02 -2.207E+Ol 
14 8.400E+02 8.396E-Ol 5.090E-04 -6.283E+OO -1.54I£l02 
15 9.000E+02 3.927E-Ol 2.381E-04 -9.016E+Ol -2.380E+02 
16 9.600E+02 2.459E-Ol 1.491E-04 -7.386E+{)1 -2.217EI-02 
17 1.020E+03 2.862E-01 1.735E-04 -8.436E+Ol -2.322E+02 
18 1.080E+03 1.902E-01 1.153E-04 -8.720E+O] -2.350E+02 
19 1.140E+03 2.269E-Ol 1.376E..o4 -8.466E+0) -2.325E+02 
20 1.200E+03 2.350E-Ol 1.425E-04 -8.173E+{)1 -2.295E+02 
21 1.260E+03 2.189E-01 1.327E-04 -8.512£+01 -2.329E+02 
22 1.320E+03 4.856E-01 2,944E-04 .. 8.972E+Ol -2.375£+02 
23 L380E+03 2.148E+Ol 1.302E-02 1.549E+02 7.118£+00 
24 1.440E+03 8.976£·01 5.44lE-04 -1.278E+{)2 -2.756E+02 
25 .500E+03 1.541E+OI 9.341E-03 8.367E+0l -6.412E+Ol 
26 1.560E+03 6.191E-Ol 3.753E-04 2.236E+Ol -1.254E+02 
27 L620E+03 6.891E-OI 4. I 78E-04 1.657E+02 J.794E+OI 
28 1.680E+03 2.199E·01 1.333E-04 1.606E+02 L276E+Ol 
29 1.740E+03 1.219E-Ol 7.387E-05 1.616E+02 1.376E+Ol 
30 ],800E.,.03 1.046E·01 6.339E-05 1.700E+02 2.216E+Ol 
31 1.860E+03 1.453E-Ol 8.807E-05 1,696E+02 2.182E+01 
32 1.920E+03 1.323E-Ol 8.017E-05 -1.692E+{)2 -3.170£+02 
33 1. 980E+03 6.902E-Ol 4.J84E-04 ·1.I98E+02 -2.676E+02 
34 2.040E+03 2.070E-Ol 1.255E-04 1.664E+02 1.861E+Ol 
35 2.100E·1-03 7.S01E+OO 4.S47E-03 4.778E+OO -1.430E+02 
36 2J60E+03 3.000E-01 L819E-04 8.004£+01 -6. 776E+01 
37 2.220E+03 9.480E+00 5.747E-03 -6.669E+Ol -2, 145E-1 02 
38 2.280E+03 2.787E-01 1.690E-04 2. 882E+0 1 -1.I90E+02 
39 2.340E+03 5.568E-01 3.375E-04 1. 620E+01 -1.316E+02 
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ALSTOM POWER CONVERS 
GENERAL DRIVES 
610 EPSILON DRIVE 

8743) 

PITTSBURGH, PA 15238-2880 

09 JAN 2004 
REVISED 18 DEC 2007 

412 967 0765 OR 604 948 2585 

DESCRIPTION 

THIS IS A PURCHASE ORDER ADJUSTMENT 

**PER JON CHRISTENSEN, EXTEND CONTRACT 
DATE TO 06/3 08** JRL 12/18/07 

be mailed to Intermountain Power Ser/ice 
Rd., Delta, Utah, 84624-9546. 

VENDORS ARE TO ADD TO THE 

* * * S HIP 0 * * * 
INTERMOUNTAIN POWER SERVICE CORPORATION 
850 W. BRUSH WELLMAN RD. 
DELTA, UT 84624-9546 

JOHN LARSEN 435 864-4414 
2. Acknowledgement required if shipment will no; be made within FIVE dcys. 

ALL APPLICABLE STATE, COUNTY TAXES. 

and/or P.O. Line number. 

4. Vendor must furnish applicable material safety data sheets. 

5. Add :0 invoice all applicable federal taxes. 

UTA"! TAXES WILL BE ACCRUED IPSC FOR 
OUT OF STATE VENDORS NOT LICENSED TO 
COcLECT UTAH STATE TAX 



1 

ALSTOM POWER CONVERSION 
GENERAL DRIVES 
610 EPSILON DRIVE 

INC 

PITTSBURGH, PA 15238 2B80 

09 JAN 2004 

4 2-967-6912 OR 604 948-2585 

DESCRIPTION 

INE 1 
DRIVE SYSTEMS, VARIABLE 
INDUCED DRAFT FAN 
**PER SPEC ICATIONS 45605 & 

ALSTOM'S PROPOSAL DATED 08/21/03** 

CONFIRMING TO S. KLEIN DO NOT DUPLICATE 

**NOTE: THIS PURCHASE ORDER WAS CREATED 
FOR ACCOUNTING AND TRACKING 
PURPOSES ONLY** 

* * * S HIP T 0 * * * 
INTERMOUNTAIN POWER SERVICE CORPORATION 
850 W. BRUSH WELLMAN RD. 
DELTA, UT 84624-9546 

1CCX-402 4,153,770.00 4,153,770.00 

************************************************ 
THIS IS A CONFIRMING PURCHASE ORDER 

DUPLICATE ITEMS WILL BE RETURNED AT YOUR EXPENSE 
************************************************ 

DATE 12 31/07 

be mailed to Intermountain Power Service 
Rd" Delta, Utah, 84624-9546 

TOTAL COST 4,153,770.00 

JOHN LARSEN 435-864 4414 
UTAH VENDORS ARE TO ADD TO THE INVOICE 

APPLICABLE STATE, COUNTY TAXES, 2, Acknowledgement is required if shipMent will not be made within FIVE days, 

3, number and/or P.O. Line number. 
oar:KII1IIl slip, 

4, Vendor must furnish applicable material safety data sheets. 

5, Add to invoice all applicable federal taxes, 

UTAH TAXES WILL BE 
OUT OF STATE VENDORS 
COLLECT LJTAH STATE TAX 

REVIEWED BY GEORGE CROSS 


